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The present invention supplies a first delay control signal generated by a DLL circuit to a first variable delay 
circuit which generates a control clock by delaying a clock for a prescribed time period. The DLL circuit 
comprises: a first delay loop, comprising a second variable delay circuit and a third variable delay circuit 
connected in series, to which the clock is supplied; a phase comparator which is supplied with a clock which 
delays an integral factor of 360 DEG of said clock from the clock, as a reference clock, and the output of the 
first delay loop, as a variable clock; and a delay control circuit which generates said first delay control signal 
in accordance with a phase comparison result signal from the phase comparator such that there is no phase 
difference with said two supplied clocks. The second variable delay circuit is supplied with the first delay 
control signal. The third variable delay circuit has a delay time of beta DEG in accordance with a second 
delay control signal generated by a beta DEG detecting circuit. As a result, the second variable delay circuit 
generates a delay time of approximately 360 DEG - beta DEG = alpha DEG . By similarly controlling the 
delay time of the first variable delay circuit by means of this first delay control signal, the control clock output 
therefrom is phase delayed by alpha DEG from the clock. 
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, ...m&£xmit>ti&. m^zixm*). mm 

ffllfl^" P 1 #*H l/^l^flJNA N D711 #fliWl» A 
**?IN*»fe, . NAND711. 712 

rim i^txtiiiim-ouTtx'<Dm 
s. 

[0038] aSMftflftp 2 **H l^OKKiN AN 
D721 tfBWlS. y-b762 ©A^li^fcHl/'OPt 
-fyA-^763 Offi:*jl4HW</k Rfl((c>f 
WN'-^753 . 7&...<7)litf)t>lU"<Jl>X'$>&. fto 
t. NAND722 fcBB*^lfc«»T»*. *«ISJIL A 
*f?INK. -fy^-^701 . y-h721 -723 , 
712 . 713 *«ALTtB*«HFOUT4'COaSEft»*« 

[0039] JUT. ®4*t,ZmZtltim 9 . H ^/KO 

?<7>mmx'bz>. mmmm^p (n)#Hw«» 



14. 2 + 2n|8W>y-h»^jI3EB»i:«f*. 
[0040] 05(4, SSiWfflI|g»W0T»S. 05fc 
(4, SWWaiKH^S^ gjagcotB-^-Ji. "T 
3SiS0SS<7)jg®$iJffllfi-^p l~p6*«SS/irv^4k 

4 d h i^^Bnimi9p«%«ic^7 h sn. & 

UMWC, DKiOH^WMISBM««^P*«tffllfc: 

[0041] jBEMffm»^#iStt. WittflRBT 
14. NANDy-h612 fc-f WW613 frte&Jv 

5 y-f 088612 . 613 cr>W&imimz%mZit&h7 
>-vX^614 . 615 h 9^***616 . 617 
{4. RR«««*W)*^fch 9^^X^614.615 ici-s 

CO h 5 y ^ * «4^T *)VWX-b 5 . 
[0042] 4ggc7)aj^p4*«HK^O^ 
ffiiT'S>Si:-r&. f6<oaj^{4^TLKyU0tt»{C* 

BD*>. iaB*»J5>3Rg*-CJ4. 

K/l^-C*4fl)K»UT. 4Rg*^6gST'«4. 5«y 
^EB{4, NANDSBMLWC-f W<-^flJ*jJ* 

617 . 627 , 637 , 647 , 646 , 656 , 

666 tftfrtti*att*e&ft. ai*>. 9-y^-«®^« 

^MWc35S4Re^@?§^h7>> ; X^647 fc3R 
@<0h7>^X^636 WWHjOllfcfcO, ^i±5«^B^ 
^(4C tc 4 9 -5-^)5 -y f-^Oft^lOCTriKrWiteCroT 

[0043] fit. ttlliffCtHI/W4 

t^flifc. h5>^^645 3&J^3iL. -f W<-*64 

5. -e* 7 )^. NANDy-h642 <D&j)i> LUK}\sfrt> 

HUKMzmmi^ti. *rtmtf?v+ztit. n 

AND>*-h642 (DfcjltfHl'KMZfthZbX', NO 
Ry-h641 Offi^p4«4L^HC^9. -ft*>oT-f 
yA*-^643 <0ai^Jcr)LU's;PA.^€t4 9NORjr' 
— h651 <7)iZjlp5tfm"^Mzm®l$>ilZ>. 
VOL. H U^K^iSIWfflHl#{4 P 4 P 5 itis7 h 

m6 xfflnusm*). HuouDMrnftimm^P 

[0044] -^r. (Rt. ^mm-^BiZHUKjU^l 

t>tiht. isLcDnmnrnftizx 9 . 3ga<o7-yf-0 

iS<73N AN D^- h632 <7)i±}^*{L U-^/MCBMWWfc'W 
9^^. WN'-^6 3 3<OttJ^J{4HU^M;W9 
•eofem. {±5^p3*«HK;Kc^|, 0 
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[004 5] fgfc. ffi^p5^fctip3^H^P^ 

Xtf*ti?tv£Wtt:i2tEmiz*syhMmti&. HP 
&{ii«#A, BttKUKA^mtimiiZ^y h9i 

•WW 4. Kfe. *KB«*A. Dli, ^&#S4>aj?Jp 
1, p3. p5#Hl^N0^^B#fc^7bfW»U 
«KBfll#B. Cli«B»i<oai*p2, P4. P 6#H 

c o o 4 6 ] 06 \t. mititmnmnmmT&z. 
•r4fiffl^tnsP5 i«r#t*. ;^ffi«iaigi55 ni, 

NAND^-h501 . 502 . 504 

f-E8&£2o#U «2g?o.y?Re f CLKfcftLT 
"IS?D^VariCLK«W, < 1 ) -5&$® 
fcLtjt/CT'^&i§ltr, ( 2 ) -5©$ISl*llI£<0ftffli!<r> 

nflt(c&*«&« &v ( 3 ) -5a«:LBi*rcu£*§ 
»am*ni^n4oa»^*>*(cj:D 

[004 7] W?Vy7n)VXWcB5 2\t. NAN 
Dy-h505 . Wmffi>K> , NOR^'-h507 
0. 2^;07^RefCLKtVariCLK*at 

fcH i^mc** uffc-tf-yr y v^fl»£y- h n 9 \z 

yym^n9\,zx r >. ftmaj^n i~n 4 £^y:r'jy 
~5ii KiO^yr'jy^L. nandsi 

2 , 513 &tf514 , 515 7 -yf-lHlS&T'v-y^-t 

4. ft-?T, -9->7°'jy^B#<0^ajai^nl~n4*V 
- H n 5~n 8^-?-it-eil7 vfZtlh . 
[0048] 2^1^-ig[5|g&5 4{iJK7U<y7-7Q 
•/7lff£T'J>D, S?07?VariCLK, RefC 
L K H 6 B££ N A N D y- h 520 Ttfl 

ttJL, ^SJ/^n 1 0£2#?)1#JULT. 5£ffl 
«5/W;*fi-*n 1 1 1 n 1 2 1 fa- H« 

5 5fcL -9-yryy^5 y^§ixyt:y-Hn5~n8<0 
ft^£T3-KLT. Wny?Var iCLK#k 
7rl/yx?D7^Re f CLKiOJi^V^^par 
-f^-b'536 OtfJ^SrHl^/HcU M^o-y^fiffi 
^-^LTUS^tir-f^-HSSe £540 (Qftjjimz 
LUKMZL. »:^n7;VariCLKA«l/7 
T VVX? O >y ? R e f C L K J: 0S^TV>S«H4^ 
*-K540 <oaj^$rH^W^S. ttJ^|sIS&l355 6 
14. Tn-Ha55 5cT)tB7J^tT. »^Xf|"tn 

«am-*A-Dtt, i»=R«t^»omwiiiK^K 

[00 4 9] 07te. l260irf££5rf:M *y/f-v 



-Mi-CJ>£>. i^HTIi, nf5S?n-y?Var iCL 
KiW?D 7 ?Re f CLKJ:9ik</CV>S:RJBL W 
^o-y^^faffi^-SctTV^^fg, ZlX*T£?v-v 
?Var i CLKil^D'^Re f CLKiOgft. 

9#S1, S2^{ii. «T^?o-y?Var iCLK# 
itX/ev>£<7)T\ -?-*l#&aj£*U v^Xn 1 2[z&g 
LXmHHE^C^HU^X'tHIJ^iX. 4fcW*nl 
l(ci5@LT^tBm-^D*tH^^-cai7]$ix4. try 

A-Dji^TLi^^t^s. tfyryy^w 

XSA, S5. S6<O^Ni s ^!^n>y^Var iCL 

Ktmtix^&<7)x\ ztitftfuazti. mvxn 1 1 i,z 

(&§LT&ibm^BtfmWWXn 1 2fcJ«?l/C*l 

[0050] ±teoiifm:mcJi#{ci&BJi-rs . 
[0051] iv-yrv yfvuxs 1 ] ^m^x 

ii. 1?D 7 ?Var iCLK*iji^-V^«0-C. H 
?D7?Var iCLK, Re f CLK*^KL^ 
C0tt»*»<5>. ^U7?Var iCLK#5fcfcHl^ 
MC&O, 7- h* n2RK;l/. y-h'n ltfHl^ 
^T'7-y^-SixS. NAND&lMy>K-?500 {4. nf 

*>hX'$>*). NAND503 , 504 Tf>NWfc>'-t c n 
3 = HU^;k y-Kn4=HU</U#5-y^3*l.&. 

riCLK, R e f C L K*^( : h l/^W;^ J ^ ^ S 

f-WH^-tyrUy^Sn, 7-y^-gP5 3T-e-^7-yf- 
W&tf7-vj-Ztl&. W*>. y-h*nl~n4c7)*t®A< 
y-Hn5~n8(cSgiM$^l». 
[00 5 2] ZLX. B?07?Var iCLK, Re 
f C L KifimzH UKMZ&I 9 A 5 y7"T>"?;l^. n 1 
0*«§tl.l». ^15ISSgP5 4{4. NAND524 . 52 

5 ^^-y^lHlSli:NAND528 , 529 <T>v >yf-0ffit *< 
y-h526 , 527 St^y-h530 , 531 * 
*l<5>oy-htt, /VWn 1 0<n%M, ItWMWVXT 
m*tl%>. $t-oX. WVXn 1 0*^2^(7) l 

[0053] r3-^55T'«4, y-Hn5~n8c7) 
H. L. H, L^KO«!||HJ:0. -fyA-^536 » 
Jfl^^HI^^WC. y^N-^540 oaj7:*<L^<;l/{C 

6 <OH^;^-NAND543, 4 >^-?54i tftl 
X. ^ajfi-^CSrHP^l/fc-tS. ^tBit-fCOHlx's 
MciO, ->y hUiSXfcOHUOWliijMtLffllZi' 

yy-i. *i$sm®&<mwmtf&< %h . -eons 
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[0054] i?yrv wvvx s 2 ] jjeor* 

^r^? 07?variCL smwi: k 
mitm$5 l-cntmsfu 1 ucjbslt* 

^SlSHISSOjSEgKJiJ: 
[0 0 5 5] l?yy , V>?'W*S3]? s s7V>? 

ar i CLKkRe f CLKkJi{3^k'{i1t#--grf 

s. jOExv^y h505 T<oajBimirtofflimLt 

^D 7 ^VariCLK^fA>(; 

nl=H. n2 = L. n3 = L, n4 = H 
n5=H, n6 = L> n7 = L, n8 = H 

Oy^VariCL YLViff J&HCjKlT V^S 

Bft4. 

n 1 = L, n2 = H, n3 = H, n4 = L 
n5 = L, n6 = H, n7 = H. n8=L 
k&£. 

[00 5 6] V^-TficO^T't. rn-rgP5 5(Cj:'3 
f3-H^> . 540 £>aWJ09$fc:L 

[00 57] [t>r i J>'WXS4, S5, S6] 
^nv^VariCLKilflW 

n 1 =L, n 2 = H N n3 = L, n4 = H 

n 5 = n6 = H. n7 = L, n8 = H 
fcfc*. w<7)^®*<r3-^SP5 5T'r3-K$ii, 4 
y^'-^536 ttLU*WIWK >f yA-?540 «4Hl^ 
;k{fJ*fc=Sf*. ftoT, WXnl 1 k n 1 2WfrgL 

S3iiS9fflilll»W)SS|iJfflHi#p**fefirifi|^^7h 
U TOmi!IROjH&lft*»< LTS@$H£*i< 
Zcotzib. ^Q7?Var iCLK*^ttf* 

[ 0 0 5 8 ] 08 {4, #J<0D L LBB^Wi^rfHT* 
I). Clc7)0iJti, ?ha5^o.y^CLKJ:C)9 0- ttfflgit 
^)rtaM«^ o -y ? S 2 9 £4^£-tS D L L®m>MT' 

oB? D'y^Sl ti A^n' -y 7 r 0S& 1 0 c^jISiB • £(t 
tUSSO 1TSHK»#1, rt»l»fl?o??S2 9#ifejR§ 



7?CLKK (90-A) • miXtz?4$.y?ttt 
I). A- |i, fc^0S81c9®EWcfflSt-.g>. 
[0059] £tf>DLLIHRtt. $ 5 ttTOBSElilB 1 

0 2, r$-tfcJ]0S8lO3. rS-A*^ 77r 10 

4fre>%z>mjv-7t. moimim&i o 5&# 

J03<^BSSMMBIHI1 0 6Tfll«S*i4. ifBOTOi 
®0SS. S®$iJffl)|HlS8, Sfflifc&SJi. H4~7T'^L 
fcBKfcRtTfc*. ftfflifcSSSl 0 5(CA*S*i*3 
f?D7?S3 5li rtg^Dy^Slt»JWl 13 
•WWBU£?nv?S2£9 0* jI®3-t*:*:?Oy ?T* 

* o > 0 7?s2 8«. s^-r^aj^-eft 

I). 

[0060] 90' DLL0S&1 2 Ofct 4oc0^3gS 
«EI»10 7-1 10, *40fflffitt!tt»l 1 1. *4 
cOSiiKailllSH 1 2T*«3*l4. Znffiffit, 02 
T"^U:90' DDL0»8i:HtT**. 4MHI1 1 
StZtWmZtl* 360' {4fflJia^D-y^S3*< 

*U ?n-y?S2£40<7)TOI®[Illf&l 0 7~1 10 
-CSeStffc? o 7?S24 **5T^? u v ?b 

<o*u>. «-jt. ff4^esEMapmni 1 2^ w^o 

7?S3, s 2 4 <D&m&bit 6 J: d HKMIHtt 

s 3 4 ££jaw*tfi\ 1 m*r£mm®& 1 0 7 ~ 1 1 

Z<D?a-y?S2frt>9 0' WgP?Oy?*>4>9 0' 
+B' )IgU?D7^S35A«. m3<r>ffl$lt$m 
l0 5<Dmm?v-y7bLX J §-lt>ti$>. 
[006 l]SS3»ffimiM» 10 5^14. JMBtfo* 
;CLKii>f, (90 + B) * SJiL,/s^n«jf^S3 5k 
«?07 ? S 2 8 k fcJtlttU (ifflJttsS&WtS 3 

1 Sr^-TS. JfS3c7)g®$iJi3Ep|5]g&l 0 6 {4. ffifflifcR 
iftftffir? S 3 1 fcftv \ pj?o>y? otfcffitf-gff S J: 

3fc3rewwt#s3 2*4jaL, m5msm4<7)«i$i 

0SSlO2^tfl*S2 5J4. ^g|5^D.y^CLK*>/i> 

(90-A) • cr>imwxb%z>. mmz. timm? 

0-y^S29l>. W?D7?CLRH (90-A) 

* (Ommtlb^*). S^ll]S&lOtlJ^S3 0(4, ^ 
^D<y^CLK*^9 0' <0{ifflatlk^S. 
[0062] 08t^§nJtDLL[II8S<4. 40c7)«I^ 

sshissi 0 7~i 1 o^taijimsmm-hztx'. 

l*Ig|5$iJfflI^n-y^S2 9c7)®@^ s 90° , 180* , 

2 7 0' , 3 6 0' tZ-thZbtf?$l. ttz, s^m. 
mmUl 07-1 1 02r^$-ftc^n-y^S25rm3c7) 

mit$m<om7vv?b-tzzbx\ ffifflno* <o 

rtS5SflfflI^ O -y ^ S 2 9 ££j&t h i k ^T'^ a . 
[00633 ±KLfc«fc, 3#B<0^SS[h]SS 1 0 
9«ai*S:^3^fflfflJtl!^l 0 5 <7)3£Sf!? n <y 7 i: L 
Tffiffl-fl»fc. ^gP^Ov^CLK*^ (270-A) 
' W&\J&ttiWM9 n 7 ?S29 S £ k 
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mm®® i o 2 fc;&ni.T , 3 m*r$sm®& 107, 

108. 10 9£^SCli(;:&S. *ft^W«rS3I 

g^T'ioc7)«r^a®[iisf^4^fc^i)„ *rs3isiii8& 
h. %->x. DLLmwzmmm®$&m<&&? 

tuV-ytbtth. 1rfrh s J'v9\t. ftm\W?u-v9S 
29WA $y?<?)mgb%Z><7)X\ x-$imp\s2< 

[0064] 02 IZtfLKD LL®$&X'iZ. SffiSHia 5 
180° £j@*£2 7 0* X'h&W. Zcofimzli. 2 

m*i^m\2is&3, ^m-t^ti&tivx'h*). us 

<r> D L L ®SSi: H«0 -y ? cOPOl/t $> S . 
[0 0 6 5] 09(4, 02t08?)DDL[p|g&0jf&#S 
DRAMtCJtffl$iX^^-^#:0IJS:^-r0T'*l.. <I 
OfllT'14. 37^^0852 O^ATyA yffi&Zti 
S. ^fflOTKl^^Addj^ffTKl^^^A 

r2 3fctti3&**u ffT3-^2 4tctt*& 

anra&s*u ** , ;-fe^2 6#3SiR$ft.s <> ^c*y-k^ 

2 6Wf-^it'»y MSBL, /BLCD-JflZliijlZ 

xmmtiz. zztx-w. ftTvuzmnEmnmtt 

X'*>h. 

[00 6 6] -e«f£. OyATYl/XWYUtUytC 
LKfcRJHLTTH^JffF-AddfcttlftSn, 
7h'U^A'7 7r 2 8 "Cltlil §}!■§>. HWXfi-f 
{i37^T3-^2 9T*T3-]<Six, *.>XT>T2 

i<r>d *>StR£ -t y x r y 7W- ? > d 
b, /DBKiasisn*. *lt, f-^<^t»D 

B, /DBtfOr-^^, T-?rtXTV73 OTWi* 

[0 0 67] JMP^Oy^CLKJi, -B^o-y^A* 

T'$>I>DLL (Delayed Lock Loop , tM H • 
•/P-T) ES82 2tC4x<c.n.S. DLLH»2 2"C 
{4. }m?Uv?l,ZttlXliiJl®fol<DWm%mA° iZ 

«s-t*ifflKf»tatt«ffl«**t*rt*^oy^ i - 

c 1 k#±j£$*l£. £*>DLLE|Rtt. W;iJ4*08T' 
mWlt:®f8X'bZ>. ft®?u-y? i - c 1 k«4, ;\M 

?v4 y?- v 1 3 izmzti. m? D -y ? i - c 1 

[0068]»:, r-^'xayM3-;nilS&3 1 



14. *I«0>t4r94VigRfc*«6U t-^^*7.S 

y4y?-Y\5mW9n»j9 i-c 1 k2fcHML 
TBSMu r-^N'X3yho-;HilgS3 1 OiBTJfl-f- 
3&»ffi*lilBlfc:4-i6n*. ffiTJEIKl*^ 

[0 0 69] rt3i?D7?Slii, H(c. 02T'*W: 
D L L ES& 3 4 fc 0 8 It: D L L B8& 3 3 £-5-* S> 
ill.. -en-Pix^DLLIlISS*^. ^g5^n<y^CLK 
*^ (270-A) ' mi<mW9Uv?S9b. (9 
0-A) • 3IftO0JiiP?ny?S29fc#£j£$il£. 

[0 0 70] 01 0{4. 09<7)SDRAM<?);$M Sy^ 
^ir-MST**. d^)0^§ixS3iO. *m?vy 
?CLKfc»LTs «P?a<y7S9i:S2 9tf£j£§ 
tlS. *LT\ ^D y^^HIS&3 5fcJ:0. M^o-y 
? S 9 . S 2 9 <r>±%±.tf 0 x y ittt-fh 2 fenm. 
&?>MW?v-y? i - c 1 k2#£j£$*U>,, ^c?)fJi3f 
^n-y^ i -c 1 k2ti'3. AM77^fyy-M5 

izftjjztiz. mioiz^ztizm*). Mm?v-y?s 

h S-^l-aS^ 0«y^CLKc7)2 felZ-ft Z b 

s. 

[0071 ] 

[#W0»»] OhWWUJWiO. *3MHfcJ:*itf. S 
mb tnh? o -y 18 0* J2UKOfflffl3Wi*#r«. 
^n-y^S-^{g;-ri»^cODLL[lI^fcV'>T. 18 0° 

fc. m2c7)«Rsig[Hi^t^3^ssis[iissfc-c'R)fa 

<7)^D-y^Sr4^-f|,C:t*<T'§S. ts!oT. DLL0 

hzbtfx-z . i. o jEmKmmtittth mm o -y 

[01 ] *!&BB<r)J!iaSr^-rilIS&0T'fel». 

[02] IIJfi^©W<?)*flcW^DLL|lI»Sr^-r0T 

. 

[ 0 3 ] 0 2 <7»?) ^ $ v - v mx-h 5 . 

[04 ] ^IISi@lElS&O-0!l$r*-rigSS0T'J>l». 

[05] mmimm&nmx'hh . 
[06 ] fiffljtiesop^eiiiss0rft* . 

[07 ] 06<9ilft£^-r;M S y^^- h0T'& 

[08 ] giJCDD L LM&cr>m**k-tmX'f>Z> . 

[09] DDL@»|l]»*«SDRAMfcj(ffl8itJt«^ 

[010] 09<OSDRAMc7)^^f Sy^A—h0T' 

i ajTjsss 
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2 miwpfamm 

3 t%2<7)°wmm 

5 y$-&jim 

10 131*1*7 T 

12 moffiffiJtftH& 



13 ftlOSSMMUft 

14 r5-A*^'-y7r 

i5~i8 -samum 

20 %2izm&itm% 
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[07] 



s/ow " — Justr* fast- 




0,00 2S.O0 50.00 75.00 100,00 125,00 150.00 175.00 200.00 225.00 2SO.O0 



[time] 
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